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An analysis of the plant communities of the Ae land type of the Bloemfontein West District is presented. Releves 
were compiled in 62 sample plots. A TWINS PAN classification, refined by Braun-Blanquet procedures, revealed 
eight plant communities. A hierarchical classification, a description and an ecological interpretation of each of 
these plant communities are presented. Each of these plant communities may be regarded as a unique entity 
within the study area, with its own species composition and specific environmental relationships. 
'n Ontleding van die plantgemeenskappe van die Ae-Iandtipe van die Bloemfontein-Wes-Distrik word aangebied. 
Releves is in 62 monsterpersele saamgestel. 'n TWINSPAN-klassifikasie, verfyn deur Braun-Blanquet-prosedures, 
toon agt duidelik onderskeibare plantgemeenskappe. 'n Hierargiese klassifikasie, 'n beskrywing en 'n ekologiese 
vertolking van elk van hierdie plantgemeenskappe word aangebied. ledereen van hierdie plantgemeenskappe kan 
as 'n afsonderlike eenheid binne die studiegebied beskou word met unieke spesiesamestelling en omgewings-
verwantskappe. 
Keywords: Bloemfontein West District. Braun-Blanquet classification, DECORANA, habitat-related, TWINSPAN . 
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Introduction 
In this study the classification of the vegetation is achieved by 
way of the floristic-sociological approach with the essential 
viewpoint that plant communities are classifiable units based 
primarily on species composition. In describing the South 
African Grassland Biome Project, Mentis and Huntley (1982) 
stated the necessity to identify, describe and determine the 
location of the major vegetation types and subtypes within the 
biome. This was also emphasized by Scheepers (1987). These 
aims are also applicable to the Namib-Karoo Biome in which 
the study area is situated. In the Ae land type this would also 
result in ecologically interpretable units which can be used for 
environmental planning, management and conservation. 
Study area 
The study area is situated between 25°30' and 26°00'E longi-
tude and 29°00' and 29°30'S latitude and covers an area of 
approximately 167800 ha. The Ae land type is situated in the 
central and western parts of the Bloemfontein West District 
(Figure 1). This land type is dominated by sandy Hutton soils 
(Land Type Survey Staff, in press). The soils can be classified 
as Us tic Quartzipsamments (Soil Survey Staff 1992) and 
Regosols (FAa UNESCO 1987). Acocks (1988) recognized 
two veld types in this region, namely the False Upper Karoo 
(Veld Type 36) and Dry Cymbopogon-Themeda Veld (Veld 
Type 50). 
Soils 
The Ae land type includes a wide variety of soil types with 
Lithosols (FAa UNESCO 1987) the most important. Mispah 
soils (Soil Classification Working Group 1991) cover the hill-
tops (Land Type Survey Staff, in press) and are classified as 
Lithic Quartzipsamments (Soil Survey Staff 1992) and Litho-
sols. The clay content of the soils increases downslope (Land 
Type Survey Staff, in press). In the low-lying areas, the soils 
are deep (>1000 mm) and predominantly clayish (Land Type 
Survey Staff, in press). The soils on the slopes are shallow and 
mainly of the Mispah form (Land Type Survey Staff, in press). 
Methods 
Releves were compiled in 62 stratified sample plots. Stratification 
was based on land type (Land Type Survey Staff, in press) and 
within land types on terrain units. Plot sizes were fixed at 100 m2 
for tree and shrub communities and 25 m2 in the case of grassland, 
in accordance with the plot sizes used by Rossouw (1983) and 
Muller (1986) . In each sample plot the floristic composition was 
recorded and a cover-abundance value, according to the Braun-
Blanquet scale (Mueller-Dombois & Ellenberg 1974), was allo-
cated to each species. Taxon and author names comply with those 
of Arnold and De Wet (1993). A terrain unit sketch was used to 
locate the positions of the various plant communities (Land Type 
Survey Staff, in press) . The environmental information which was 
recorded, includes land type, geology, terrain unit, aspect, rocki c 
ness of the soil surface, erosion and degree of utilization by 
herbivores. 
Soil forms were noted according to the classification systems of 
the Soil Classification Working Group (1991), the Soil Survey 
Staff (1992) as well as the International Soil Classification (FAa 
UNESCO 1987). 
Two-way indicator species analysis (TwINSPAN) (Hill 1979a) 
was applied to the floristic data set in order to derive a first 
approximation of the plant communities of the area. The floristic 
data set was further subjected to an ordination algorithm, Detrend-
ed Correspondence Analysis (DECORANA) (Hill 1979b), to 
determine vegetation gradients and the relationship with environ-
mental variables. 
Results and Discussion 
The vegetation of the Ae land type in the study area is divided 
into two major communities and further subdivided into eight 
distinct plant communities. The phytosociological classifica-
tion is presented in Table 1. 
The floristic classification of this land type reveals a shrub 
and a grassland major community. The variation in topography 
creates a variety of habitats which in tum bear different plant 
communities. Different utilization patterns also contribute to 
this variety of plant communities. 
The shrub communities are restricted to the rocky outcrops, 
while the grassland communities mainly occur on the deep 
sandy soils of the plains. The hierarchical classification of 
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these plant communities is as follows: 
I. Rhus ciliata - Aristida congesta major community of the 
steeper slopes 
1.1 Buddleja saligna - Euclea crispa community 
1.1.1 Rhus burchellii - Solanum coccineum subcommunity 
1.1.1.1 Olea europaea - May ten us polyacantha variant 
1.1.1.2 Diospyros lycioides - Enneapo gon scoparius variant 
1.1.1.3 Feliciafilifolia - Rhus erosa variant 
1.1.2 Elionurus muticus - Opuntia ficus-indica subcom-
munity 
1.2 Pentzia incana - Chrysocoma ciliata community 
2. Themeda triandra - Lactuca dregeana major community 
of the plains 
2.1 Tagetes minuta - Asclepias Jruticosa community 
2.1.1 Nidorella resedifolia - Pseudognaphalium undulatum 
subcommunity 
2.1.2 Helichrysum pentzioides - Berkheya pinnatifida sub-
community 
2.2 Phragmites australis - Protasparagus laricinus com-
munity 
1. The Rhus ciliata - Aristida congesta major community 
This major community is characterized by species occurring in 
species group H (Table 1) and is restricted to high rocky areas 
where dolerite outcrops and soils of the Mispah form are 
prominent (terrain units 1 and 3, Land Type Survey Staff, in 
press). 
The shrublet Rhus ciliata and the pioneer grass Aristida 
congesta (species group H) are the diagnostic species while the 
grasses Themeda triandra (species group 0), Eragrostis leh-
manniana, E. curvula and Heteropogon contortus, and the 
dwarfshrub Chrysocoma ciliata (species group N) also have a 
high presence. 
1.1 The Buddleja saligna - Euclea crispa community 
This community occurs mainly on the high, rocky outcrops 
with shallow soils and is dominated by Buddleja saligna and 
Euclea crispa (species group A). 
Buddleja sa ligna (species group A) and Olea europaea 
subsp. aJricana (species group C) are the most abundant tree 
species while Ehretia rigida (species group C), Euclea crispa 
(species group A), Rhus burchellii (species group B) and 
Opuntia ficus-indica (species group F) are the most abundant 
shrubs. The herb stratum is less pronounced (Table 1). 
Aristida congesta (species group H), Themeda triandra 
(species group 0), Triraphis andropogonoides (species group 
D) together with Eragrostis lehmanniana and E. superba 
(species group N) are the most important grasses (Table 1). 
1.1.1 The Rhus burchellii - Solanum coccineum subcom-
munity 
This subcommunity occurs on slopes of dolerite hills (terrain 
unit 3, Land Type Survey Staff, in press). The habitat is much 
less rocky, although large rocks may be present. This subcom-
munity is characterized by Rhus burchellii, Solanum cocci-
neum, Diospyros austro-aJricana and Cheilanthes eckloniana 
(Table 1, species group B). Rhus burchellii (species group B) 
is a shrub commonly found on dry slopes, while the dwarf 
shrub, Solanum coccineum, mostly occurs as undergrowth in 
similar communities. Buddleja saligna (species group A) and 
Olea europaea subsp. aJricana (species group C) are the most 
common representatives of tree species, while the shrubs are 
well represented by Euclea crispa (species group A), May tenus 
polyacantha (species group C), Rhus burchellii (species group 
B), R. ciliata (species group H) and R. erosa (species group 
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Figure 1 The location of the study area in relation to towns. 
E). The most important grass species IS Themeda triandra 
(species group 0). 
1.1.1.1 The Olea europaea - May ten us polyacantha variant 
This variant mainly occurs on the upper slopes of doleritic hills 
(terrain unit 3, Land Type Survey Staff, in press). Only releve 
213 of this variant is situated on a hill plateau. 
Olea europaea subsp. aJricana (species group C) is the only 
diagnostic tree species, while Ehretia rigida and May tenus 
polyacantha (species group C) are the only diagnostic shrubs. 
Species occurring in species groups A, B, C and N are also 
well represented in this variant (Table 1). 
1.1.1.2 The Diospyros lycioides - Enneapogon scoparius 
variant 
This variant is found high along the slopes and no loose rocks 
are present on the soil surface. Only one releve of this variant 
(releve 200) was placed on a hill plateau. 
This variant is characterized by species in species group D. 
Diospyros lycioides is the only diagnostic shrub and Triraphis 
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Table 1 Phytosociological table of the Ae land type 
MAJOR COMMUNITY NUMBER 
COMMUNITY NUMBER 
SUBCOMMUNITY NUMBER 
VARIANT NUMBER 
RELEVE NUMBER 
NUMBER OF SPECIES/RELEVE 
SPECIES GROUP A 
BuddleJa sal Igna 
Euclea crispa 
SPECIES GROUP B 
Rhus burchel I I I 
Solanum cocclneum 
Rhlgozum obovatum 
Dlospyros austro-afrlcana 
Chellanthes ecklonlana 
SPECIES GROUP C 
Olea europaea 
May tenus polyacantha 
Ehretla rlgida 
Viscum rotund l fol lum 
SPECIES GROUP 0 
Enneapogon scoparius 
Dlospyros Iycloldes 
Trlraphis andropogonoldes 
SPECIES GROUP E 
felicia filifolla 
Rhus erosa 
SPECIES GROUP F 
Opuntla ficus-Indica 
EI lonurus mutlcus 
Protasparagus strlatus 
SPECIES GROUP G 
Pentzla Incana 
SPECIES GROUP II 
Rhus clll a18 
Arlstlda congesta 
SPECIES GROUP I 
Tagetes mlnuta 
Asclepias frutlcosa 
SPECIES GHOUP J 
Nidorella resedlfolla 
Pseudognaphal lum undulatum 
Rumex lanceolatus 
Dlgltarla erlantha 
SPECIES GROUP K 
Trlbulus terrestrls 
Theslum species 
Hel Ichrysum pentzloldes 
Salsola kall 
felicia murlcata 
Cynodon dactyl on 
Solanum Incanum 
Nenax mlcrophyl la 
Walafrlda saxatl I Is 
Pseudognaphallum luteo-album 
Meloloblum candlcans 
Berkheya plnnatlflda 
Hertla pal lens 
SPECIES GROUP L 
Phragmltes australis 
Clrslum vulgare 
Protasparagus larlclnus 
Phyla nodlflora 
Salix babylonica 
Sal Ix mucronata 
Cyperus longus 
SPECIES GROUP M 
Lactuca dregeana 
Verbena bonarlensls 
Cynodon Incompletus 
SPECIES GROUP N 
Eragrostis curvula 
Eragrostls lehmannlana 
Eragrostls superba 
Chrysocoma cl I lata 
Eragrostls obtusa 
Arlstlda dlffusa 
Heteropogon contortus 
SPECIES GROUP 0 
Themeda triandra 
1 2 I 
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andropogonoides and Enneapogon scoparius are the diagnostic 
grasses. Diagnostic forbs are absent (Table 1). 
Buddleja saligna (species group A), Rhus burchellii (species 
group B), R. ciliata (species group H), Solanum coccineum 
(species group B) and Chrysocoma ciliata (species group N) 
are the most prominent shrubs and dwarf shrubs. The most 
prominent grasses are Enneapogon scoparius (species group 
D), Heteropogon contortus (species group N) and Themeda 
triandra (species group 0). 
1.1.1.3 The Feliciafilifolia- Rhus erosa variant 
This variant is restricted to the eastern slopes of dolerite hills. 
Large rocks are present. This terrain is particularly vulnerable 
to the overgrazing and trampling effect of livestock, ultimately 
resulting in possible donga-erosion. 
This relatively small variant is characterized by the dwarf 
shrub Felicia filifolia and the shrub Rhus erosa (species group 
E) and is represented by only 3 reI eves (Table 1). 
Buddleja saligna (species group A) is the most prominent 
tree species, while Rhus burchellii (species group B), R. ciliata 
(species group H) and Euclea crispa (species group A) are the 
most important shrubs. Grass species are scarce and only Aris-
lida congesta (species group H), A. diffusa (species group N) 
and Themeda triandra (species Group 0) are present. 
1.1.2 The Elionurus muticus - Opuntia ficus-indica sub-
community 
This subcommunity, with the exception of sample plot 3 which 
is located on a rocky ledge of a steeper part, occurs along the 
less steep slopes of dolerite hills and on the hill plateaux. 
Only three species, the exotic cactus Opuntia ficus-indica, 
the dwarf shrub Protasparagus striatus and the grass Elionurus 
muticus (species group F) characterize this subcommunity 
(Table 1). 
Species of species groups A, Hand N are also well repre-
sented (Table 1). The most important species are Rhus ciliata 
(species group H), Buddleja sa ligna (species group A), Era-
grostis lehmanniana and Themeda triandra (species group 0, 
Table 1). 
1.2 The Pentzia incana - Chrysocoma ciliata community 
This community is associated with the lower parts of the rocky 
outcrops in the Bloemfontein West District. The soil is mainly 
of the HUll;m form (Soil Classification Working Group 1991) 
which is also classified as Typic Quartzipsamments (Soil 
Survey Staff 1992) or Regosols (FAO UNESCO 1987). 
Pentzia incana (species group G) and Chrysocoma ciliata 
(species group N) are well represented. Other important 
species in this typical 'bossieveld' community are the shrub 
Rhus ciliata (species group H) and the grasses Aristida 
congesta (species group H), Eragrostis lehmanniana and E. 
superba (species group N). 
Chrysocoma ciliata is a typical karroid shrub and is con-
sidered to be an important element of Karoo invasion in the 
grassland biome (Du Preez 1979). This unpalatable dwarf 
shrub is associated with veld degradation increasing with 
heavy overgrazing (Anonymous 1968). 
A tree stratum is absent and the only representative of the 
shrub stratum is Rhus ciliata (species group H). The most 
prominent grasses are Aristida diffusa, Eragrostis curvula, 
E. lehmanniana, E. superba and Themeda triandra (species 
group 0) . 
2. The Themeda triandra - Lactuca dregeana major com-
munity 
The Themeda triandra - Lactuca dregeana major community 
also occurs on plains of the Ae land type and is represented by 
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terrain units 4 and 5 (Land Type Survey Staff, in press). Soils 
of the Hutton form are prominent. This major community is 
represented by 33 releves and is characterized by species group 
M (Table 1). In contrast to the major community of Rhus 
ciliata - Aristida congesta which has a prominent tree stratum, 
this major community is characterized by the absence or very 
low density of trees in its communities. 
2.1 The Tagetes minuta - Asclepiasfruticosa community 
This community (species group I) is found along the less steep 
and less rocky slopes of the doleritic hills (terrain unit 4, Land 
Type Survey Staff, in press). The most important soil form is 
the Hutton form. 
Tagetes minuta and Asclepias fruticosa (species group n are 
the differentiating species of this community. 
Themeda triandra (species group 0), Eragrostis curvula, E. 
lehmanniana and Aristida diffusa (species group N) are the 
most important grass species present. 
Eragrostis lehmanniana, especially, is a palatable grass and 
plays an important role in the recovering of pasture (Van 
Oudtshoorn 1991). 
The community can be divided into the following subcom-
munities: 2.1.1, the Nidorella resedifolia - Pseudognaphalium 
undulatum subcommunity, and 2.1.2, the Helichrysum pentz i-
oides - Berkheya pinnatifida subcommunity. 
2.1.1 The Nidorelkl resedifolia - Pseudognaphalium undu-
kltum subcommunity 
The Nidorella resedifolia - Pseudognaphalium undulatum sub-
community forms an extensive portion of the community and 
is prominent where pasture is overgrazed. Nidorella resedifolia 
is conspicuous in the grasslands of the flats (Muller 1970). 
Four species, namely the forbs, Nidorella resedifolia, 
Pseudognaphalium undulatum and Rumex lanceolatus, and the 
grass Digitaria eriantha (species group J) differentiate this 
subcommunity (Table 1). 
Also present are members of species groups M, Nand 0 
(Table 1). Lactuca dregeana (species group M), Eragrostis 
curvula, E. lehmanniana, E. superba, Heteropogon contortus 
(species group N) and Themeda triandra (species group 0) are 
the most important species. 
2.1.2 The Helichrysum pentzioides - Berkheya pinnatifulD 
subcommunity 
This subcommunity chiefly occurs in disturbed shrubveld 
where soils of the Hutton form are prominent. It is further 
characterized by species group K with the differentiating 
species Helichrysum pentzioides, Hertia pallens, Salsola fulli, 
Felicia muricata, Nenax microphylla, Berkheya pinnatifida and 
Walafrida saxatilis (species group K) having the highest 
frequency (Table 1), which clearly indicates field degradation. 
H ertia pallens (species group K) grows mainly on sandy 
soils or calcareous soils or a combination of both. Being quite 
unpalatable, it may become dominant in disturbed veld. This 
species is rarely grazed by livestock. Asclepias fruticosa 
(species group I), also unpalatable to livestock, is widely 
dispersed throughout the whole of southern Africa and is most-
ly found on disturbed and sandy soils (Anonymous 1968). 
Species occurring in species groups I, Nand 0 are also well 
represented, of which Tagetes minuta (species group n, Era-
grostis lehmanniana and Themeda triandra (species group 0) 
are the most important. 
2.2 The Phragmites australis - Protasparagus klricinus 
community 
This humid community was found where Hutton soils and 
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calcareous banks occur (Land Type Survey Staff, in press). 
Low-lying areas such as vleis and river-beds are of the most 
important habitats. Most species of this community either grow 
in water or occur directly adjacent to open or flowing water 
(terrain unit 4, Land Type Survey Staff, in press). 
Nine releves represent this community. Phragmites austra-
lis, Protasparagus laricinus, Cirsium vulgare and Salix mucro-
nata (species group L) are the diagnostic and most dominant 
species present. Species occurring in species groups M and 0 
are also well represented (Table 1). Cynodon incompletus 
(species group M) and Themeda triandra (species group 0) are 
the most important grasses of this community. 
Ordination 
Four vegetation groups representing the plant communities of 
the Ae land type, were distinguished (Figure 2). This confirms 
the subdivision by the TWINS PAN classification. 
Vegetation group 1 
Vegetation group 1 (Figure 2) represents the woody vegetation 
of the Buddleja saligna - Euclea crispa community (Table 1). 
There are some affinities with vegetation groups 2 and 3. 
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Vegetation group 2 
This vegetation group represents a disturbed community, 
namely the Pentzia incana - Chrysocoma ciliata community 
(Figure 2). It is characterized by Pentzia incana and the high 
cover-abundance of Chrysocoma ciliata (Table 1). 
Vegetation group 3 
Vegetation group 3 represents the Tagetes min uta - Asclepias 
fruticosa community. This community shows some strong af-
finity with disturbed vegetation groups 1 and 2. 
Vegetation group 4 
This group is represented by the Phragmites australis -
Protasparagus laricinus community which is restricted to the 
humid areas along river-beds. The soils are typical calcareous. 
Conclusion 
The aim of this study was to identify, characterize and interpret 
ecologically the communities of the Ae land type in the Bloem-
fontein West District. 
The Braun-Blanquet method was successfully applied, re-
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suiting in the identification of eight distinct plant communities. 
All these vegetation units can be related to the environmental 
factors observed, and can therefore be considered as com-
munities typical of the area. 
Although the description of the plant communities is based 
on hierarchical classification, no attempt was made to formally 
fix names or ranks of syntaxa. More phytosociological data and 
classifications of the vegetation of the southern and western 
Orange Free State are needed to construct a meaningful syn-
taxonomical classification for the Bloemfontein West District. 
However, the description of these plant communities con-
tributes significantly to the scanty knowledge of the phyto-
sociology of the vegetation west of Bloemfontein. 
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